Background: Schizophrenia patients frequently develop somatic co-morbidity. Core tasks for GPs are the prevention and diagnosis of somatic diseases and the provision of care for patients with chronic diseases. Schizophrenia patients experience difficulties in recognizing and coping with their physical problems; however GPs have neither specific management policies nor guidelines for the diagnosis and treatment of somatic co-morbidity in schizophrenia patients. This paper systematically reviews the prevalence and treatment of somatic co-morbidity in schizophrenia patients in general practice.
Background
Patients suffering from chronic psychotic disorders run an increased risk of developing somatic diseases. These chronic psychotic disorders include schizophrenia, schizoaffective disorders, bipolar disorders and recurrent psychotic depressions. Schizophrenia patients, especially, run a higher risk of disease and early death [1] . Multiple factors contribute to this risk [2] [3] [4] [5] . Intrinsic causes are the mental and physical stress accompanying the disorder, as well as the negative symptoms, such as cognitive retarda-tion and loss of initiative. Extrinsic causes include unhealthy life style, smoking, consumption of fast food, lack of exercise and the side effects of pharmacotherapy [6] . Antipsychotic medication also increases the chance of developing metabolic syndrome and diabetes mellitus [7] . Leucht et al. indicated , in their comprehensive review of the literature, four causes for the increased physical comorbidity in patients with schizophrenia: disease-related factors, drug treatment-related factors, system-related factors including stigmas on mental illnesses, and physician related factors [8] .
The majority of schizophrenia patients contact the general practice rather frequently [9] , yet they often face delay in diagnosis and treatment of somatic co-morbidity [10] . GPs need to be better informed about the increased risk of somatic co-morbidity in these patients in order to be able to provide adequate health care for them [8] . Additionally, it has been recognised that there is much room for improvement in the collaboration between primary and secondary care [11, 12] .
Currently, GPs have no guidelines on how to manage somatic morbidity in patients with chronic psychosis. It is supposed that the development and implementation of a set of guidelines would improve the quality of care for schizophrenia patients. An improvement could be achieved if these guidelines addressed the deficiencies in the care of GPs for these patients. Therefore it was decided to collect data on somatic co-morbidity in patients with chronic psychosis and on their treatment in general practice with the objective of determining the need for a specific set of guidelines for GPs.
The following questions were posed:
-What is the prevalence of somatic co-morbidity among schizophrenia patients in general practice? -Does the primary care provided for somatic diseases meet the needs of these patients?
Method
A search was made of literature published between 1990 and September 2007 in the medical databases MEDLINE, EMBASE, PsychINFO and the Cochrane Library. Very few articles were found concerning schizophrenia patients in general practice and therefore a wider search was conducted using the key words 'mental disorders' OR 'psychosis' OR 'schizophrenia' AND 'somatic problems' OR 'physical illness' OR 'physical disease' OR 'diabetes mellitus' OR 'cardiovascular disease' AND 'general practice' OR 'general practitioner' OR 'family physician' OR 'family practice'. As a result 186 abstracts were found and from these were selected the original research articles concerning schizophrenia patients from the general population, casu quo the patients in ambulatory care who constitute the population of primary health care. From the bibliographies of these articles, more articles were selected based on their relevance to family health care practice. The study was restricted to articles on health problems that required the GP to decide on treatment policies. Articles on general quality of life were excluded, as were research articles referring to mortality or abnormal laboratory values without health problems. From studies that addressed multiple questions, only those conclusions that were relevant to the two research questions were considered.
Articles were selected by the authors, independently of each other. The two lists of selected articles were compared and, following discussions, consensus was reached as to which articles should be included in the study and which should be rejected. There was disagreement over one article but it was finally excluded as it was not applicable to primary care. A record sheet was developed to present the relevant information from each study accurately.
Results
A total of 15 original research articles on somatic co-morbidity in patients suffering from psychotic disorders and 6 original research articles concerning diagnostic procedures and treatment of somatic co-morbidity form the basis of this paper.
Prevalence of co-morbidity (table 1)
Research articles on somatic co-morbidity comprised 6 database studies, 5 cross-sectional studies, one cohort study, two nested case-control studies, and one case-control study. The database studies included large retrospective studies from 4 general practitioners' databases: 3 from the UK and 1 from Italy, 1 national database from Finland's National Hospital Discharge and Disability Pension registers, and 3 databases from social insurance organisations in the USA. The research data from Meyer et al came from the Clinical Antipsychotic Trials of Intervention Effectiveness (CATIE) study base file. It was decided to include this study since the data came from a cohort of non-admitted schizophrenic patients.
The prevalence of chronic physical illnesses among patients with severe mental illness (SMI) was found to be high. Jones et al. found it to be as high as 74% in a small cross-sectional comparative study among 147 Medicaid enrolled patients (mean age ± SD of 38 ± 10 years) with severe mental illness [13] . In this study chronic pulmonary illness was the most prevalent (31% incidence). However, this diagnosis was more frequently given to patients with an affective psychosis than to schizophrenia patients. Infectious diseases caused the highest average annual costs of treatment, and were often associated with substance abuse and homelessness. Age, obesity, and substance abuse were predictive of health problem severity.
Diabetes mellitus
Diabetes mellitus was the first chronic disease to be recognised in schizophrenic patients and in patients who use antipsychotic drugs. Also, a much higher prevalence of diabetes mellitus (9-14%) was found in 5 studies, from three different countries, of which the study of Kornegay et al. was prospective, and the other 4 retrospective [13] [14] [15] [16] [17] . The relative risk of developing diabetes mellitus is 2-3 times higher in schizophrenic patients than in nonschizophrenic. Dixon et al. carried out a study using two large insurance databases in the USA, Medicaid and Medicare, and also interviewed 719 schizophrenic patients in two states. The patients had been diagnosed with schizophrenia, including both schizoaffective and schizophreniform disorders. The prevalence of current treated diabetes varied from 9 to 14 percent. Being older, female, and African-American was associated with an increased likelihood of diabetes. Dixon's study, in the early 1990s, suggests that even before the widespread use of atypical antipsychotic drugs, diabetes was a major problem for persons with schizophrenia [14] .
Carlson et al. reports the results of a retrospective cohort study to determine the incidence of diabetes mellitus in patients exposed to conventional or atypical antipsychotic drugs compared to a general practice population in the UK General Practice Research Database. The incidences of diabetes during exposure to conventional antipsychotic drugs was 7.7 per 1000 patient-years (CI = 6.7-8.7) and 9.8 per 1000 patient-years (CI = 7.4-12.2) during exposure to atypical antipsychotic drugs. This is significantly higher than the incidence of diabetes in the patient population of the General Practice Research Database, which was 3.3 [15] .
Sacchetti et al. also carried out a retrospective cohort study in an Italian general practice database [16] . They compared subjects who were exposed and not exposed to antipsychotic drugs. They compared the incidence of diabetes (per 1000 person-years) in patients taking haloperidol (N = 2071), olanzapine (N = 266), risperidone (N = 567) and quetiapine (N = 109) with a control group (N = 6026). The ratios found were: 12.4% for the haloperidol group, 20.4% for the olanzapine group, 18.7% for the risperidone group, and 33.7% for the quetiapine group. The four treatment groups differed too much in size to draw specific conclusions about each single drug. Osborn et al. invited 182 schizophrenia patients and 313 controls for a cardiovascular risk assessment in general practice. The interest in risk assessment among the psychotic patients was higher than the researchers expected, but lower than the control group: odds ratio 0.76 (0.53-1.10) [32] . The psychosis group consulted their GPs more often -mean difference 1.8 (0.8-2.9) per year.
Beecroft et al. investigated whether SMI patients received better health treatment if they attended their GP, a Community Mental Health Team, or both. They interviewed 309 patients with psychotic disorders. Patients who had seen their GP in the previous 6 months were more likely to be satisfied with the service provided for their physical health. They suggested that the health needs of schizophrenic patients might be better met if the GP adopted a more proactive follow-up policy which encouraged the patient to see their GP who was responsible for physical health service provision [33] .
Discussion
The data show that the prevalence of somatic morbidity in patients with chronic psychosis is indeed considerably higher than in an open population [34] . This somatic morbidity concerns a scala of diseases ranging from diabetes mellitus to hepatitis C.
Patients with chronic psychosis are at risk of under-diagnosis and under-treatment. The nature of their mental illness makes it difficult for these patients to interpret body signals correctly. Moreover, schizophrenia patients are not inclined to discuss complaints spontaneously and find it difficult to call for help, while some patients do not like others to interfere [35] . Both chronic and acute conditions surface at a late stage. In addition to this, the illness is accompanied by negative symptoms and cognitive deterioration, which lead to inactivity and loss of initiative. This contributes to higher risks of poor attendance and self care. Schizophrenic patients have trouble adjusting to society's demands, which causes stress. In order to cope with this stress and the psychotic symptoms, they take refuge in nicotine, cannabis, alcohol and other narcotics. Unfortunately, the use of substances to self-medicate may exacerbate the psychotic symptoms, thus creating a vicious cycle, which leads to an existence on the edge of society.
The above-mentioned limitations make these patients less inclined to request medical assistance [35, 36] . As a consequence, the health of schizophrenic patients suffers in several areas. However, when schizophrenic patients seek GP's assistance, the care provided is highly valued [37, 38] . Patients who visit the GP regularly are often satisfied with the care provided and their health needs may be better met if the GP applied a more proactive follow-up policy which encouraged the patients to see their GP [32, 33] .
Patients with severe mental disease, suffer from a loss of perspective and loss of hope. These are patient-related factors which might play a role in their appreciation of diagnostic procedures. No evidence of any research has been found that explores the role of these factors in the tacit understanding between the GP and his patient.
Compassion and offering an easily-accessible care for patients are priorities for GPs [39] . They know from experience that coming too close to a psychotic or paranoid patient can result in his withdrawal from medical care. The GP needs to balance between offering the necessary care without losing contact with the patient.
Limitations
A few studies dealt with patients suffering from 'severe mental illness' (SMI); the SMI label comprises a heterogenic group that largely consists of psychotic patients. Four studies concerned the somatic co-morbidity in antipsychotic drugs users, and three studies examined insurance claims data.
Most of the studies that were included came from the United Kingdom (n = 9) and the United States (n = 7); two articles came from Finland, one from Italy, one from Israel, and one from Taiwan. In the health care system of these countries the GPs provide all primary health care, although the position and functions of GPs might be somewhat different. Our results cannot be generalized to countries with other healthcare systems.
The methodology of the studies enclosed varied markedly, thus resulting in evidence of varying strength. The studies of Kornegay, Samele and Hippisley-Cox, being case-control studies, provide the best quality of evidence with regard to the first research question, while Roberts' study does so for the second research question. Although the figures of the enclosed studies vary, it is emphasized that the outcomes do not contradict each other, but all come to the same conclusions with one exception: the risk of lung cancer. The results of the enclosed studies were presented in different outcome measures, e.g. odd ratios, hazard ratios, Cox proportional hazard analysis, standardized incidence ratios and prevalence statistics (percentages). This made it impossible to calculate 'overall' numbers.
Because it was felt necessary to add the search terms 'diabetes mellitus' and 'cardiovascular disease' to the search, it is possible that these topics are overrepresented in our study.
Conclusion
In the enclosed studies, patients suffering from schizophrenia and related psychoses run a substantial risk of developing diabetes mellitus, metabolic syndrome, hypertension, cardiovascular diseases, lung diseases such as COPD, hypothyroidism and visual problems. The health of these patients is less than optimal in several areas, due to disease-related factors, to drug treatmentrelated factors, to patient-related factors, and to physicianrelated factors.
GPs should be aware of the high risk of somatic co-morbidity in this specific patient group and take into account their cognitive and social handicaps by being alert and proactive when diagnosing. While at the same time, however, GPs should also inquire after and respect the patient's value judgement concerning screening, diagnostic procedures, and treatment.
The development of a set of guidelines for GPs, giving a clear description of responsibilities with regard to somatic co-morbidity, would facilitate the necessary change in the GP's management of and contribute to an improvement in primary care for these patients.
